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3w  13v3wor1  1oi2  3viIiuini  audi  i  aIrfiani  3111  'buia  oT 
.l3bom  Ismtol  s  nib1iud  01  ix3n  niul  laum 
8 bboM  !rrnoI  A  .11 
this  fihoM  23imonoo3  Owi  lo  33f13iix3  3ff)  3fflU2S  3W 
this  aocr3i3131q  zin3mwobn3  lii  L&iinbi  is  rf3icfw  rfiuo 
riiiori  (Iqmi2  mono  rifrtoT4  3rfi  dhb  3W  .o1orIr!331 
.diuo  ni  blorl  2noiiibno3  zuooIsns  isril 
.w  3isI  3gBw  fliiw  iods!  lo  iinu  J  i!iiw  b3wobn3  2i  fitloM 
811T  .nhuios1irnsrn  bits  31uiIu3hs  z1oi33  owl  2fuSino3  II 
iodsl  1no  vioi  vJinhJo3  fbs3  ni  18fflU2fl03  3viisin32sq3I 
31IJi1U3riS  f133w33d  33n313131q  s!uoC[-ddoD  siI  bits  3mo3ni 
as  d  b3in3Iq5I  3d  ris  2n5r9181q  33dT  .gnnui3slunsm  bits 
8(11  2i  AP  iiIiiij  i  V  fbiffW  (Ii  flO!i3flUI  5iIJiibfI3qX3 
;5Iut3s1unsm  iol  X3bn!  3onq  341  i  MO  bits  31uiIu3rIs  lo  33flq 
311T  .3luiibnoqxs  I3fflUflO3  it!  31ui3s1urIsm  lo  515fk  3(11 
miol  341  3)ISi  inS1lf1O3  i3bUd 
=  (1) 
lo  28IJ8nSV  lo  L3dmUn  S  233UboIq  I0l33  nrHJi3s1ufIsm  3flT 
ii1ilu-du  2D  s  d  b3is31s  315  ttii1w  zi3ubo1q  b3151111513Thb 
ir1i  lo  x3bn!  8oriq  8riT  .boog  8ii2oqrnoo  s  oini  noii3nul 
mio1  rIi  Isi  bits  MO  3iioqmo3  nhui3thunsm 
+  o-1 
=  () ni  ;ritioT4  iii  b&uboiq  iithsv  lo  l3dmun  3111  1  ft  31311w 
n  hslimi  .q  33nq  352  3(11  is  bIo2  Its  5t5  33f1i  mundiliup3 
m&1iuo  .q  hq  is  bIo2  bits  r1iuo  iii  b&uboiq  l8dmun  3(11 
i  3151  £  is  ai03  tIoqns1i  gI3d3oi  1u3n1  ditoM  iii  bIos  ai3ubolq 
18Ufl3  £  niIqmi  avFns  boos  rff  lo  i\I  noifloqotq  s  ,  .3.i 
.l3sv  3Ini  s  tol  bnsm3b  10  (1i3iiasI3  3(11  i  I  <  b  .1q  33nq 
i  3Iui1u3nE  isril  muas  w  bi2  sIqqu2  iI1  01  nimuT 
01  21r1u151  if1nir103  diiw  todsi  Ino  au  bits  vffii8qmo3  Iio1I3q 
muas  bits  (I  =  9)  31J6I3Ufl  3(11  3d  3tu1Iuons  181  3W  .3Is3 
linu  no  IsfIl  rku  iinu  gni2ooilD  .b3bz11  Ia3Iiao3  3d  ns  ii  isdi 
mundiliup8  Ii  vi  iuqiuo  1o  iiriu  3110  3ubcnq  todsi  lo 
noiiibrto3 
(F) 
bits  3tulIu3hs  33ubotq  smono  3(1111  1  215up3  3151  sw  3rlT 
.013  1  floli3ubOlq  1ffIUi11J3hS  Ii  Irro  Ii  be&x8 
3ii2oqmo3  s  bits  todsi  w  nhui3s1unsm  iii  rnTH 
3(11  8)Ism  3W  .iuqiuo  8oubolq  ol  boos  3lsib3fnt31n1  nhuiunsm 
boos  3151b3mt31n1  3ii2oqmo3  3111  isdi  noi1qmuzs  nivuilqmi  toism 
33nq  3(11  2ur1T  .boo  noiiqmunoo  31ioqmo3  3(11  as  3ffl5  3(11  1 
bits  iod&I  .3vods  ()  itt  bnftb  as  )  i  isibemtini  3(11  lo  x3bfll 
oIonIb31  as1uoU-ddoD  s  (111w  b3nidmoo  315  3istb3rrrl3lni  i1i 
31123mob  tol  iuqiuo  33ubo1q  mift  1135E1  .  31Br1  3if3ib3fnl3iffl  (111w 
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COL 1\(ck-J) obucc2 lc ci sccoLqiu o pc couq!iou
I4CX UO1C pf ULW urnqc nb bucc OAGL wgLurj co pA
bLoU O LGAGIJfIC) i bcu ou IUIGUJJcqIC
ncq pc ic p& bLobol4iou cojco (uq iucc fGLG rLc uo
UrnIJnCWLc2 uq wc 2ccoliq JJJIGLIJJGq!C qcwmrq MLC MG pic
JjJG IJI2GUIIOU IIJC puq 2 !2 COIJ2flhJJGL2 GXbGUqJfflLG ou
() = +
ccouowA9 F JjJGU MG JJAG
AJflG O GXbGuqifflLG Oil W1JflCtflLG ooq2 in tpc WøLIPGW
UOM CjrnLCGUG GdfUJ!pLflW 92 OJjOM jI21 qcuc JJG 1019J
ijn qc2cubflou oj bLccLcucc2uqicpuojoA MG csu
(1) =' +t +x)]
coi nucuou JJGLGOLG
92 xcqcouq k3bcLf1U! onibnJCLCTjGcpULUJ21Oi1jnoiiibno3  iiloiq  o  £  21  313(11  mifl  lo  tix3  bn.s  1if!3  3511  (111W 
lo  3Xi2  3UpifW  £  23r12i1(M123  j3bom  b  qi  21(11  if'  Isuau  as  (1311w 
miii 
.q'(1-)=  x+  (8) 
b  3b12  bnst1  ir1Fi  3(11  isdI  f13U2  in3m3Iuas3m  b  211(111  3200(13  3W 
3111  2231X3  01(8)  iii  (V)  3211  bns  '(iif1U  01  !5up3  21  floiiSup3  21111 
as  noiiibnoo  iiloiq  oi 
[*  )o-i 
+  =  i  () 
(ô)  )  )  )  anoiisup  d  b32h3is1sr1  WO  21  mundiliupd 
(153  (13111w  (noi31  l3rIio  3rIi  iol  anoiisup3  auootsrts  bits)  ()  bits 
.J  bits  it  q  W  MQ  a3ldshsv  lo  23u16v  muhdiliup3  bruii  01  beau  ed 
tnstloqmi  ai  ii  I3bom  3(11  10  iiotiuloa  3(11  11122U32ib  31013a 
Iii  amifi  lo  l3dmun  3(11  n  113111w  ni  sw  3(11  brrsiai3bnu  01 
r1uoiiii  aidi  aeob  tI  .iilids1floiq  'amii  ai11s  ,gnrluiQsIunsm 
it  iii  3as313111  nA  .3n0  bisbitsia  3(11  2i  12111  3rlT  .alennsdo  331(11 
3111  gniflirla  airli  (()  noilsupe)  MQ  xebni  eonq  3111  aeaubei 
rnoubst  bits  ((V)  noiisup3)  nwob  miii  ibse  ioi  3v1113  brism3b 
aI3nnsrl3  blifli  bits  bno  311T  .((Q)  noiisupe)  1i1idsufloiq  'arnhll 
aeaii  nhui3s1unsm  ,.3.i  ,3VliiaOq  2i  Ii  Ino  311n3q0 
illiw  b3isi3oeas  MQ 
111  fIOii3IJb5t  3(IT  .iuqni  its  as  fIflUt351UftSm ((ô)  bns  (b))  aiao  1snism  bns  Isiol  as3ubol  won  n  iii  sesstni  ns 
ss!ni1  biswio  to  ￿2  £  21  aiciT  .alflrnq  amifl  grriaisi  idl 
siulibnsqxs  Isloi  2SZsSlOni  oaLs  n  ni  326313fl1  nA  .amiñ  nsswisd 
bnsmsb  niaisi  aidi  (()  noiisups)  d  aluboiq  bSlul3sIunsm  no 
sth  ai  airiT  .((Q)  bns  (V)  anoilsups)  trnfl  rbss  10  alfloiq  bits 
10  snsasiq  sill  ai  II  .afnlfl  nsswlsd  ssAnil  biswbsd  io  bnsrnsb 
.isqsq  aicll  ni  sdh3asb  sw  2133113  Sf11  23S13fl3  Isill  assAruI  sasiiI 
insmo1gm3  bits  luqluO  .VI 
IJ$dw  ssa  laiil  sw  a*  tow  Isbom  sill  woif  332  01  isbo  it! 
owl  sill  nsswlsd  rthul3s1unsm  b  noiisoolls  sf11  asnimislsb 
rrsswisd  (rlnuo3  r1353  iii  tocfsi  lo  noils3oILs  sill  bits  asrrinuoo 
11iztdsIs  ai  inuncliliups  sill  lo  bula  !ssth1snA  .2silivil3S 
sf11  lo  asirisqoIq  sift  lo  noiliaoqxs  tol  lool  nism  tuo  02  xs1qmoa 
ni  bsvhsb  316  11ust  153  1snA  .noiislumia  lsonsmun  ai  Isbom 
.xibnsqqs  sill 
!si3n3  ns  ni  as  bits  1sbom  muhdiliups  1sisns  £  2  airlT 
sisqfno3  loslIs  ni  laum  vtiaubni  iloss  sbsii  lo  Isbom  mundiliups 
dliw  ais*ism  tol  sisqmoo  laum  Ii  sbiz  sno  nO  .alnot1  owl  no 
laurn  ii  sbia  isillo  sill  no  ;ilaubni  smsa  sill  cit  amti1  nisio1 
sldiaaoq  ai  II  .aiuqni  tol  vilaubni  3zjasmob  tscllo  sill  illiw  slsqmoo 
lass!  Is  lo  amtsl  ni  muhdiliups  lo  noijsniirnslsb  sill  lnsaslqst  01 
sasill  lo  sno  no  noitnslls  asauool  ft3ufW  lo  doss  amssib  owl 
alnoti  sVililsqrno3 
U lo  axs  di  nO  .1  5uJH  iii  b3lgti2uffi  21  mtskb  d3u2  nO 
S  bits  n  2m1fl  gnhiis1insm  lo  dmun  r!i  is  iufl  21(11 
3is3ibni  bits  MM  231ub3r132  i1T  .!3vibq21  thuo  bits  ilitoM 
nO  .2ffiotq  oix  nis  druo  bits  ffrroM  ni  2mtfl  iloiilw  noIs  ioo! 
c1i  i  iix3  3vin2oq  515  2iflolq  ii  t31113  2mtfl  15(11  noiiqmu22s  3(11 
if1  to1  .ewons  3(11  d  b3isoibni  515  a3imsnb  3(11  3vi1sg3n  315 
31ds12  3UU  £  21  313111  srui1  2ith  wsib  ol  bu  21313m5ISq 
r1i  rnvsrt  (ilfliio3  f13s3  illiw  3fl13mm2  21  ft3ifIW  mufldiliup3 
oti1  gni!t3bnu  21313fn51sq  lo  23U15V)  .2mliI  lo  l3dmun  3m52 
.(xibn3qqs  3111  (H  n3vi  315  251IJi1 
doiilw  as  ms  d1  lo  noi1stn3tq31  3vilsm3iIs  nA 
3(11  to  1(1511EV  3111  21  21Oi351  iol  fIOliii3qmO3  3(11  23i2sf1qm3 
ioi1i  mundiliup3  si3ng  to1  owl  lo  msigsib  "21022132" 
Js11i  nI  .11  siui1  (H  fIWOtI2  (!3bOffl  2101311  31h33q2  3111  IIsiqa3) 
.oto1  todsi  Isiot  3(11  J  21  21X5  Is1noFioi1  di  b  r1in3I  3(11  31iJ11 
5tul1u3hs  ni  bits  J  nhu13s1unsm  (1!  1n3mo!qm3  m3(IrloM 
.(I3v1i33q231  abfl3  bnsi1  1dh  bits  1131  3111  moil  b3tuas3m  J 
.W  35W  3(11  21  ZiXE  153i113v  3fIT 
i61  noii3njil  bnsm8b  8111  21  8ni1  n3Aotd  8rfT 
3Iqrni2  tuo  bits  )  noiisup3  2111323tq3t  ii  tods1  L6tui1u3i1s 
bilo2  3rIT  .linu  1rti3r1  is  Lsinothoi1  21  ii  Isiti  231u2it3  3t1J13u112 
3(11  23vig  ii  .nhui3s11rnsm  ni  ods1  tol  bnsrn3b  2i  3nh1 
£  s  fl3V3  Assid  bits  sq  nso  2ffnfl  rrI311tIoM  Isdi  osw  mumixsrn 
Isili  n3vig  J  in3mo1qm3  gnhulosbuism  m3rlttoM  lo  noii3nuI 
M ii  iuq  oT)  .1  =  e  riliw  mundiliup3  ui  21  flruui3s1unsm  m3111u02 
nibik  sd  31ub3r132  21(11  nivh3b  b  Aniufi  sm  3(10  sw  i3rlions 
3sw  mumixsm  3111  ruisIu3Is3  bus  ,  I  tuiI  ni  2  nwob 
is  nnui3s1unsm  (rt3fIflol4  ni  2iflrnq  3viis3nnon  rliiw  1n312i2  (103 
1n3(ItIoM  .2woIIol  2S  b3iuqmo3  21  31ub3f132  3rlT  .inioq  f1353 
d  iuqiuo  10  911L6v  8111  01  b31s131  21  nnuias1unsm  ui  in3mo1qm3 
flOiiSJJp3  3(11 
(01) 
3111  ol  b3iov3b  21  311fl3V31  mifl  b  (-I)  noitloqolq  £  2!  isr1T 
ic1io  3111  (Ii  3V1135  21  31tJi1U3flS  isiii  3111U225  3W  .111(1  sw 
bus)  (Q)  bus  ((()  2noiisup3  u  nu1i  bus  I  =  02  (Iif1uo3 
2S  mundiliup3  nnui3s1unsm  iuo  sfl  ol  (z3uo1sns  f1i5Io1  113111 
b8isli2u!1i  8(11  28Vig  (01)  noiisup3  (111w  21111  3ni2U  .W  10  (Ioii3fltit  £ 
•M  bus  w  nwi3d  qiri2rtoiisl3I 
inioq  23VIu3  owl  3111  lo  noii332l3ini  3111  15  i  mundiliupd 
3(1111  31uiI  bits  I  3HJ  rliod  ui  b3isfl2uIIi  3253  3111  nI 
. 
35W  £  gruvsrl  23iffl0fl033  iliod  diiw  3rti3mm2  2i  mundiliup3 
nhuios1unsm  bus  1siuiIu3hs  ufiod  ni3ubo1q  bus  iinu  01  Isup3 
'-I  bits  '  01  Isup3  515  J\  4  bus  J\,J  2noltloqoIq  311T  .iuqflio 
(Il2ubu1i-s1ini  21  513111  r1uodiIs)  3b511  i3n  Oit  2!  st3rlT  .!3v1i33q231 
d  b3niml3i8b  315  2315112  1  n3mo1qm3  02  31ui3s1unsm  ru  3bsli 
.noilqmu2no3  tsnfl  (Ii  2101382  OWl  3(11  lo  231sr12 3bsii  lo  13v31  (I1f1  £  iliiW  b3i3LJii2fl03  is  II  bits  I  uiI 
rf3um  s  ifiiw  msIgsib  woo1sns  th  21111  ,wiT  .(  =  1)1203 
3111  isrIl  21  lnioq  nb!r112  311T 
.  (.1  =  I)  212o3  3bz11  lo  13v31  i3wol 
o2  viIioq  won  2!  'nJJ3  bnsfn3b  iodsl  nhuiunr3m  3111  lo  3qo12 
iffions  21  513r11  bits  1dsi2nu  21  U  is  mundiliup3  3111  IsrIl 
iii  i1sbq  ithoM  inioq  2ith  IA  .  inioq  is  mundiliup3 
iouboiq  1sniism  3ulsv  3111  3vods  sw  s  2sif  bits  gnhul3slunsm 
iii  bouboiq  21  iuqiuo  Is1ui1u3FIs  hA  .3iui1u3hs  iii  iodsl  lo 
2!  3iufl  3(IT  3mi3s1unsrn  33ubolq  o2Ls  sm  fL3ifIW  rfluo 
Is1uu1u3ns  3(11  23mo33d  thuo  isrIl  noriqmu2as  3(11  1111w  b3ouboiq 
is  51311T  .b32i3v31  3d  321U03  lo  sm  al3dsi  lud  i3tIoqx3 
mundiliup3  31ds12  irfriu1  £  bits  U  --  sndiliup3  trhi  31oldi 
b315Iin9ono3  nhuislunsm  brw  rlttoM  ff1  nhisI3qo  3WI1u3rIE  1111w 
.b3toni  3d  11kw  3253  thu  no122u321b  luo  nI  .thuo  ni 
gnnui3slunsm  3(11  lo  3qo12  lo  1si8vi  i1i  iol  it02591  3rlT 
n33w13d  E3gsAnuI  lo  3111  21  31ubd32  brtsm3b  todsl 
01  ihiuo  mon  mill  £  fIiis3o13t  3nismI  .2  mill  nhui3slunsm 
3111  Liv  iuqiuo  '2mtfl  rnithoM  tol  bnsm3b  a3is1  2irIT  .rIitoi4 
tol  bnsm3b  '2mlfl  232o3  3bsti  3viii2oq  Is  oni  3s1nu1  bnsrn3b 
.nofls3ol  3S2  3(1115  arrnll  no  15isnoinoqo1q2ib  21151  isibomt3ith 
25  35ii1i1  1203  3(11  5!V  2i203  2mifl  ffl3fthOfrI  2oub3t  0215  II 
.21203  sbsii  t53d  01  3vsIi  ion  a3ob  31s!b3rnt3irIi  lo  (i3sv  13(110115 
lo  no1Jst3mo1gs  tot  233101  315313  23SAf1i1  323(11  11iofl 
I  231ui1)  2i2o3  3bsti  (1gid  IA  .noiis3ol  31gn12  £  fll  nnu1oslunsm I&nfl  01  isn  3d  ol  bn  (1I  d  b8isnimob  is  o101  di  (II  bns 
Iuh3woq  is  vr1i  ioo  3bsiJ  T3wo!  tA  .bnEm3b  13fflU2ff03 
3US3  bn  3IdEi2nu  rnuhdiliup3  313mm  3(11  3)iEm  01  (1U0n3 
fl0iiS18ffl0Ifi  flflUi3S1UflEm 
2231  i  (c)  noiiqmu2no3  Isnhl  ni  iuis1unsrn  lo  31Bf12  3(1111 
ff1  231s13mo1s  nnu1os1uri.sm  Ifs  (13111  \1  01  I511p3  io  n&11 
3253  2ifIi  nI  .1  =  =  w  2511  muhdlliupo  3t1i  bilE  (i1nuo3  3IniE 
s  moil  13m  3(1  01  r1uon3  llsmz  i  bnsm3b  gnFuJI3sIunsm  bhow 
3d1  ff3111  (b1ziiilli  s)  \I  <  Ii  luH  .noitsoI  3In12 
lii  232i15133q2  (!1nuo3  3(10  .'W  <  w  9vlovni  Iwm  muhdiliup3 
1rn  21  nhu13s1unEm  iol  bnsm3b  13(111111  ns  gnhui3E1unsm 
3(11  2132110  IsiIn3l3Thb  3SW  Isnoilsmolni  3111  bns  13rtio  3(11 
moil  Ins1ib  2m111  rn3rIiuo  d  b313ThJ2  31nEVbszib  lsnoils3oI 
.213i1qq112  bns  213*IEm  113(11 
ns  :111  srldiIiup3  lo  31u131n12  3111  231H112u111  VI  31ujq 
315  ErIdiIiup8  moI  .(  =  1)  21203  3bsli  lo  13v31  3151b3m131ru 
.(nwo(12  Ion  21  3wi1u3ns  on  asrl  rftuo  rloiclw  m  111111  s)  b3lslIwIli 
Ion  515  23E)!n1I  2131T15d  sbsii  lo  13V31  3IEib3rIrI3inl  21111  tA 
Ii  IuH  .muhdiliuip3  3i3mm2  3(11  i1idsi23b  01  1iuon3  ILJh3woq 
23s)InhI  (13111  nnu13s1unsm  ru  b3oIqm3  iodsl  ii  ils  2s(1  d1ioi4 
.muhdiliup3  ns  21  21(11  is(11  31112(13  01  1(1313111112  SIB 
21  21203  3b511  lo  13V31  3(11  as  isili  1a3u2  VI  -  I  231LJiI 
lo  1313B1&to  3V115111sup  3(11  (131(1w  is  arnioq  owl  315  313(11  bo3ub31 
3111  212o3  3bsli  1o  213v31  r1icf  IA  .23ns43  sndiIiup3  lo  132  3(11 
VI 1L6IJp3  i  nnui3s1unsm  113111w  iii  3110  21  muhdiliup3  31ds1  3upinu 
jsnoiiibbs  tnioq  mo  IA  .hinuo3  3111  nwi3d  b3bivib 
01  ilsI  21203  tioqnsi1  113(1W  llsrn1  .3g13m3  sndilnipe  3ni3mm2s 
w  1!  .31ds12nu  23mod  mundiliup3  3nj3mm2  3111  13v31  16311n3  £ 
ilsi  11subs  21203  8bSfl  113111W  lii  33fl311p32  1E3rIOi2ifI  £  Io  )lflifti 
bits  nAoid  ai  I13mm  doidw  is  13v31  1311sf  21111  2111  3mui  13V0 
isdi  work  w  xibn3qqs  rli  iii  .23gr3m3  frl3iisq  (13f1qr13q-31o3  3111 
'd  b3nfl3b  211  1  13v31  1s311h3  f1i 
(1  —(÷  1)0  (÷i 
=  (H) 
I1—(—1)o  q—1) 
lo  noiio3q2ni  moi1  V13v31  1s311h3  2icti  29n1m1913b  is11W 
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